Acaulospora rugosa Morton
The spores from Poland (Figs. 1-4) do not differ from those described by . They are pale yellow (2.5Y 8/6, Munsell Color Company, INC., Baltimore, Maryland 1954), globose to subglobose, (70-)80(-120) jlm in diam, sometimes ovoid, 70 x 120 jlm. The spore wall consists of five walls (walls 1-5) in three groups (groups A, B, C). Group A consists of a hyaline, membranous, (0.7-) 0.9(-1.2) jlm thick outermost wall (wall 1) and of a pale yellow (2.5Y 8/6), laminate, (2.4-)3.1 (-3.8) jlm thick inner wall (wall 2). Group B consists of a hyaline, unit, (0.5-)0.7(-1.2) jlm thick wall (wall3). Group C consists of a hyaline, membranous, beaded,± 0.5 jlm thick wall (wall 4), adhering to a hyaline, amorphous, (0.9-)1.1(-2.0) jlm thick innermost wall (wallS).
This species has been known only from West Virginia.
In Poland A. rugosa was found in only one soil sample, taken from under Calamagrostis arundinacea (L.) Roth in a forest (Table 1, Fig. 22 ). Its spore density and the relative density (the number of spores of A. rugosa as a percentage of the total spores in a soil sample) was 39 per 100 g dry soil and 10.9%, respectively.
Material examined
See Table I; spetirnensdeposited: 720-746,1049-1053 (DPP). KARSTENIA 30 (1990) (Koske 1985) . The Polish specimens possess all the features mentioned above . The spores occurred both singly in the soil and in sporocarps. Those isolated singly from the soil most often contain internal proliferations. The spores in sporocarps are usually 1-walled, although spores with 2 walls and with internal proliferations occur as well . The walls of 1-and 2-walled spores are usually coloured and laminate, although their inner wall is sometimes hyaline and very thin, resembling a membranous wall. The hyphae of G. aggregatwn sporocarps often possess internal hyphae or double walls (Figs. 10) similar to those described and illustrated by Koske (1985) .
G. aggregatwn was originally described on the basis of spores found in a citrus nursery in Florida (Schenck & Smith 1982) . Koske (1985 Koske ( , 1987 and Sylvia (1986) considered it to be common in maritime sand dunes of the U.S . and Canada. Zak et al. (1982) found it to be one of the most common vesicular-arbuscular mycorrhizal fungi associated with Agropyron trachycaulwn (Link) Malte. on two mine spoils, and Dalpe et al. (1986) often isolated this species from an apple orchard. Bloss and Walker (1987) Fig. 22 ). Only three of them (nos. 93, 123, 128) come from maritime dunes, five (nos. 25, 37, 38, 48, 113) from soils adjacent to them, six from forest soils, and the others from other cultivated and natural localities. The spore densities and the relative densities of this species ranged from 1 to 116 per 100 g dry soil and from 0.5 to 42.8% (x = 6.3%), respectively. No significant correlation was observed between the spore densities and the chemical properties of the soils examined. The species is new to Poland.
See Table 2 ; specimens deposited: 292-303 (DPP).
Glomus etunicatum Becker & Gerd.
G. etunicatwn is a very confusing species because of its inconstant spore wall structure. Among the specimens from Poland are spores with a fully developed wall (2-walled with an outer evanescent wall and an inner laminate wall) as well as spores without the outer wall, which easily sloughs . Other features, such as the presence of a thin-walled and fragile subtending hypha, and the dimensions and colour of the spores, agree with the original description by Becker and Gerdemann (1977) .
G. etunicatwn is probably globally widespread, although its occurrence has formally been recorded only in the U.S. (e.g. Becker & Gerdemann 1977 , Schenck & Smith 1981 , Hetrick & Bloom 1983 , Miller et al. 1985 , Bloss & Walker 1987 and Canada (Dalpe et al. 1986 ).
In Poland G. etunicatwn was found in only 4 soil samples, taken from under cultivated and natural plants (Table 3 , Fig. 23 ). Its spore density was relatively high (30 per 100 g dry soil) only in sample no. 91, ranging from 2 to 6 per 100 g dry soil in the Figs. 9-13. -9-10. Glomus aggregatum. -9: The same spore as in Fig. 8 showing the inner spore proliferating from the subtending hypha of the mother spore, x 1 550.-10: Hyphae with the outer and inner hypha! walls (arrows), PC, x 1 530.-11-13.
Glomus etunicatum. -11: An intact spore with fully developed walls, x 590. -12: The inconstant nature of the outer wall can be observed, x 638.-13: Only fragments of the outer wall can be seen (arrows); the hyaline subtending hypha is visible, x 600.
Figs. 14-17. -14. Glomus etunicatum, a crushed spore without its outer wall, which has been completely sloughed, x 533. -15-17. Glomusfasciculatum. -15: A crushed spore with 3 walls; the innermost wall is marked (arrow), x 680. -16: The wrinkling innermost wall can be seen (arrow), PC, x 770.-17: A crushed spore from a sporocarp; the innermost wall (arrow) is separated from the middle wall, PC, x 548.
Figs. 18-21. Glomus occultwn. -18: A crushed spore with 3 walls separated near the subtending hypha, PC, x 1100. -The 3-walled spore wall structure with the additional layer of debris (arrow) can be seen, x 1 030. -20 and 21: Two spores with the additional unit-like wall (arrows), PC, x 550 and 890, respectively. i ., • 140
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